Current literature on preattentive detection of significant emotional faces in visual search tasks show that these results require an explanation within the theories devoted to explaining similar results obtained for features like orientation and color in the attention literature, the best known candidate for which so far is the feature integration theory (FIT) proposed by Treisman and Gelade. This paper attempts to bridge such a gap between the attention and the emotion theories by proposing that 'emotional features' should be proposed within the FIT due to their resemblance with the other features of the theory like their preattentive detection. Within such a scheme the amygdala will act as a substitute for the cells in the striate cortex that are shown to be responsible for processing the visual features, as amygdala has been shown to process faces with significant emotional value preattentively. The paper also proposes an experimental paradigm that can provide empirical support for such emotional features.
INTRODUCTION AND REVIEW
Anne Treisman made great contribution to the study of visual selective attention by proposing the feature integration theory (FIT) (Treisman & Gelade, 1980) . According to the theory, different features of visual stimuli, like color and orientation, are extracted 'preattentively' in parallel, without any need for serial scrutiny of each item in the visual field. This means that observers are usually able to detect the features without being able to localize the same. But binding of different features to form object wholes as well as to localize them to spatial locations requires the functioning of spatial attention which acts on the master maps of locations. Behavioural studies showed that illusory conjunctions of features (e.g. swapping of shapes and colors of two presented targets) were formed by experimental participants when their attention was distracted (Treisman, 1977) .
The theory also posits individual feature maps that support the detection of basic features. These feature maps are linked to master map of locations so that these individual feature maps could activate particular points on the master map. Such activated points on the master map were then considered to reflect the salient discontinuities on the active feature maps thereby helping in feature detection. Furthermore, the master maps of locations are explained to be dependent upon the parietal lobes of the brain because patients with damage to their parietal cortices are more prone to illusory conjunctions (Cohen & Rafal, 1991; Friedman-Hill, Robertson, & Treisman, 1995) . Consistently, Luck, & Hillyard (1994) observe that after initial processing of a given search array information about location from the parietal cortex, "is used to send a signal back into the occipital cortex, perhaps through the pulvinar, which activates a filtering process that attenuates the flow of information from distracters surrounding the selected item".
The best psychological support for FIT came from visual search tasks. In such tasks, people have to look for a particular target among a varied number of non-targets for the purpose of determining its presence or absence as fast as possible. In cases of 'parallel' search, the target 'pops out' of the display, and performance shows little or no effect of the number of distracters (e.g. detection responses may be just as fast with more non-targets as with fewer) implying that the property describing the target can be extracted for all the stimuli in the display at once. In cases of apparently 'serial' search, performance can become substantially worse with every additional distracter, sometimes linearly, as if a particular process had to be repeated for every single item. The parallel detection of these visual features was also supported physiologically by the discovery of cells in the striate cortex devoted to the processing of such features (Hubel & Wiesel, 1968) .
Recently visual search tasks have been employed for the purpose of documenting the interaction between attention and emotion (Fox et al., 2000; Öhman, Lundqvist, & Esteves, 2001) . These studies have shown better detection of negative faces like threatening, angry and sad as compared to neutral, happy and other friendly faces. These results document the advantage that such emotional stimuli enjoy over the other neutral ones consistent with their high social adaptive value. The efficient detection of such stimuli is essential given the many simultaneous competing events and a limited processing capacity system. Mechanisms of attention evolved to select those stimuli that are most relevant for current goals or immediate survival (Vuilleumier, 2002) . Adaptive behavior requires that some degree of stimulus processing take place independently from attention and awareness so as to guide attention to salient events, even when these occur outside the current focus of attention ). Thus, the rapid detection of stimuli with emotional significance has advantages, especially when signaling potential threats. Consistently, emotional information enjoys a privileged status for receiving 'preattentive' or unconscious analysis, and thus is more likely to attract attention than other stimuli.
Various neurological investigations were carried out to support the behavioral results obtained with such emotional stimuli in search tasks. These studies showed that amygdala was reliably activated by angry, fearful (Iidaka et al., 2001 ) and sad facial expressions (Killgore & Yurgelun-Todd, 2004 ). The amygdala is also activated for faces detected outside the focus of attention and in turn amygdala will help to bring these faces detected preattentively in the focus of attention through its various feedback connections to different parts of the cortex (Morris et al., 1998; Vuilleumier, Armony, Driver, & Dolan, 2001) .
The preattentive detection of emotional faces have so far been explained with the help of various neurobiological and psychological theories of emotional processing as has been documented but the preattentive detection of these has so far not been explicitly explained within the various theories devoted particularly to attentional processing thus creating a gap between the two. The preattentive detection of such emotional faces can be easily integrated within the FIT but would require further experimental support to fully work out the implications for the theory. The real support will come from experimental findings which show that subjects are able to detect an emotional face at a particular location even after a brief exposure time with serial attention only required to bind different attributes of an emotional face like a 'particular color' with a 'particular emotion' depicted at a 'particular position' consistent with similar bindings required for other neutral visual features. Such experimental findings will show that these particular emotions can serve as features that can be extracted preattentively providing them the same status as other features that have already been proposed in the FIT with the amygdala acting as the neurobiological substitute, devoted to the processing of emotional features, for cells in the striate cortex that are devoted to the processing of other features already being given a place in the FIT.
It is possible to hypothesize about the predictions of emotional processing within the realm of FIT, in the manner described above considering the brain connectivity that underlies emotional processing which supports the modulation of primary sensory areas that in turn share neural connectivity with the amygdala (Amaral, Behniea, & Kelly 2003) . This connectivity and modulation of activity in sensory areas by the amygdala help in enhancing the representation of emotionally relevant stimuli (Vuilleumier & Driver, 2007) . On parallel lines, Moratti, Keil, & Stolarova (2004) showed that activity in frontoparietal areas, that support attentional modulation, is also modulated by presentation of emotional stimuli. After being modulated by such emotional stimuli, the frontoparietal attentional network also influences activity in the sensory areas. Therefore, it will be a fruitful direction to plan experiments on emotional processing and attention that have implications for FIT.
CONCLUSION
The visual search literature with emotional faces shows that emotional faces can be given a role as features within FIT. These can be ascribed such a role due to the resemblance that they bear with other proposed features of the theory, for instance, their preattentive detection in visual search tasks. Within such a modified theory, the amygdala can act as a substitute for the cells of the striate cortex that are shown to process such visual features as the amygdala has shown to be responsible for the preattentive processing of emotional faces. Work carried out within the framework of the theory will help to work out the implications of the emotional features more thoroughly for the FIT.
